I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

Thumb carpometacarpal (CMC) joint is a saddle shape joint with biconcave-convex surfaces and has minimal bony constraints.[@ref1] The peculiar shape of this joint allows a range of movement in various planes and enables humans to perform a wide variety of tasks with the thumb including grip, grasp, opposition and pinch.[@ref2] The trapeziometacarpal joint is a frequent site of osteoarthritis due to high compression loads thereby leading to pain, limitation of motion and weakness.

The various surgical techniques applied in the past with variable success and failure rates are, total trapeziectomy,[@ref3] ligament reconstruction,[@ref4] trapeziectomy with ligament reconstruction with or without tendon interposition,[@ref5][@ref6][@ref7][@ref8] arthrodesis of the joint,[@ref9] metacarpal osteotomy[@ref10] and arthroplasty.

Trapeziectomy with ligament reconstruction has been considered to be the gold standard for the treatment of the thumb trapeziometacarpal joint osteoarthritis; however, proximal migration of the thumb metacarpal has been reported with this procedure resulting in reduction of pinch strength. Total arthrodesis is associated with decreased range of motion and transfer of forces to neighbouring joints. The Swanson spacer implant has been associated with synovitis due to silicon wear.[@ref11][@ref12] To counter these problems total joint arthroplasty in the form of a ball and socket type of implant was introduced by de la ca Caffiniere in 1971.[@ref13] Since, then there have been various modification in implant design to reduce the rate of aseptic loosening.[@ref13][@ref14][@ref15][@ref16][@ref17][@ref18][@ref19] The design of the trapeziometacarpal \[Figures [1a](#F1){ref-type="fig"} and [b](#F1){ref-type="fig"}\] implant, manufactured by small bone innovations international, Peronnas, France, for the treatment of trapeziometacarpal joint osteoarthritis was introduced in 1996 and the results of the first 100 cases were published in 2006 with a mean followup of 54 months.[@ref15]

![Clinical photograph showing (a) trapeziometacarpal prosthesis unconstrained metal on metal joint prosthesis consists of a titanium stem inserted into the first metacarpal, a chrome--cobalt steel cup shaped like a truncated cone on the outside and comprising a hydroxyapatite-coated deep thread which screws into the trapezium, a chrome--cobalt steel head on a neck of variable length (b) The Elektra follows ball and socket joint design](IJOrtho-48-394-g001){#F1}

The purpose of this article is to report excellent short term results of total joint replacement using the trapeziometacarpal implant for trapeziometacarpal osteoarthritis.

M[ATERIALS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
=================================================

Trapeziometacarpal joint replacement was performed on 16 thumbs in 14 patients for osteoarthritis between April 2007 and June 2009. Indication for surgery was a failure of conservative management to relieve pain with subsequent loss of function. Patients involved in strenous labor work were not offered this surgery.

Average age of patients was 70 years (range 54-85 years); there were 10 women and four men in this group. There were two bilateral cases and 12 unilateral. Eight right and Eight left thumbs were involved. Out of 12 unilateral cases the dominant hand was involved in seven cases and nondominant in 5. Mean followup was 26 months (range 12-38 months). All patients had a positive grind test on physical examination. None of the patients had previous thumb surgery and in unilateral cases none of them had any complaints with the contralateral thumb. On radiological assessment three thumbs showed early stage IV Osteoarthritis (Eaton20) eight thumbs showed stage III osteoarthritis and five thumbs stage II osteoarthritis. Additional procedures at the time of CMC joint replacement included first metacarpophalngeal joint fusion (one patient), Metacarpophalangeal joint Swanson arthroplasty of the ring finger (one patient) and first dorsal compartment release (one patient).

Range of motion was assessed using goniometry and the results were compared to the contralateral thumb. Similarly, results of grip strength using the Jamar dynamometer and tip pinch and key pinch strength using the Preston pinch gauge were compared to the contralateral hand postoperatively. All patients were asked to complete Pain related wrist evaluation and Michigan hand outcome questionnaires preoperatively and the data were compared to the postoperative scores of the two questionnaires.

Plain radiographs of the joint were taken preoperatively \[[Figure 2a](#F2){ref-type="fig"}\] and at the latest followup \[[Figure 2b](#F2){ref-type="fig"}\] for evaluation of osteolysis, migration of the cup or stem and evidence of joint subluxation or dislocation. All patients were clinically assessed by the clinicians participating in this study; however, all the radiographs were assessed by an independent observer.

![(a) Preoperative radiograph of Thumb anteroposterior and oblique views showing carpometacarpal joint for grading of osteoarthritis (b) Postoperative radiographs (anteroposterior and oblique views) for evaluation of osteolysis and loosening showing implant *in situ*.](IJOrtho-48-394-g002){#F2}

An approval from the Institutional Research Body was not required for this study.

Operative procedure {#sec2-1}
-------------------

The Elektra follows ball and socket joint design \[[Figure 2](#F2){ref-type="fig"}\]. It is an unconstrained metal on metal joint prosthesis and consists of a titanium stem inserted into the first metacarpal after reaming with rasps. After preparing trapezium with a hand reamer and threading with a bone tap, a chrome-cobalt steel cup shaped like a truncated cone on the outside and comprising of a hydroxyapatite-coated deep thread, which screws into the trapezium was implanted using cementless, pressfit technique. A chrome cobalt steel head on a neck of variable length was inserted and assessed for stability and range of motion \[[Figure 2](#F2){ref-type="fig"}\].

Postoperatively, the thumb was immobilised in a fiberglass thumb spica for one week and thermoplastic splint for another 3 weeks followed by hand therapy for active and passive range of motion.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

The mean postoperative pain rated wrist evaluation score for pain was 5.3 and for function it was 12.4, which was a significant improvement from the preoperative scores \[[Table 1](#T1){ref-type="table"}\]. All the domains of Michigan Hand Questionnaire significantly improved after the surgery with all *P* \< 0.01 \[[Table 2](#T4){ref-type="table"}\]. There was no significant difference in the mean grip, tip pinch and key pinch strengths in unilateral cases as compared to the contralateral hand \[[Table 3](#T5){ref-type="table"}\]. Range of motion was excellent as compared to the contralateral hand \[[Table 4](#T6){ref-type="table"}\]. Opposition on Kapandji scale[@ref21] was measured as 8 in 13 thumbs, 9 and 10 in two thumbs respectively. There was no evidence of loosening of the cup or migration of the stem, subluxation or dislocation of the joint on radiographs at subsequent followup appointments.
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Pain rated wrist evaluation pain score
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Pain rated wrist evaluation function score
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Pain rated wrist evaluation total score
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Michigan hand outcome questionnaire analysis
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###### 

Strength analysis in unilateral cases
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###### 

Range of motion measured for thumbs in unilateral cases
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We have presented results of only 15 thumbs out of 16 as one patient had intraoperative fracture of the trapezium, which was treated with immobilisation in a splint. Subsequent followup radiograph at 14 months showed a nonunion of the fracture and fragmentation of the trapezium. This patient underwent salvage with trapeziectomy and Weilby sling arthroplasty. This patient\'s scores and measurements were excluded from the study.

D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

In this current series of 16 thumbs, treatment of trapeziometacarpal osteoarthritis with the Elektra implant has shown excellent short term results in terms of pain relief, range of motion, improvement in grip and pinch strengths and We had one revision (6.25%) with Weilby sling procedure, attributing to a nonunion of trapezial fracture. Regnard reported a 15% failure rate for the screwed cup due to lack of osteointegration into the trapezium. Ulrich-Vinther and Puggaard[@ref14] in a comparative study with abductor pollicis suspension arthroplasty showed better clinical results with Elektra. Out of 42 patients who received implant arthroplasty 36 came back for a followup at 1 year and the prosthesis components were well integrated and fixed on evaluation with plain radiographs. Hansen and Snerum reported a revision rate of 24% with Elektra in a case series of 17 thumb joint replacements.[@ref22] Hernandez-Cortes in a 2 year follow study in 19 implants reported 21% revision rate.[@ref23] Klahn and Nygaard in a 39 consecutive case series reported a high failure rate of 44% after 72 months.

The results with other uncemented implants have been disappointing. Wachtl *et al*.[@ref16] reported a 59% survival rate in 45 patients after 16 months with Ledoux implant. Hansen and Vainorius reported migration of both implants with the use of Moje Acamo prosthesis in eight out of nine patients.

The cemented implants were introduced by de La Caffinier[@ref24] in 1971. A high failure rate due to aseptic loosening has been observed with this prosthesis in most of the studies conducted in the past. A failure rate of 21% after 24 months was reported with the use of this implant in 1979. August *et al*. reported poor results with this prosthesis with a revision rate of 24%, Sondergard *et al*. reported 18% failure rate and De Smet *et al*.[@ref25] reported 44% loosening rate of the cup after 10 years with the De La Caffinier prosthesis. Results with Braun cutter cemented implant has been excellent in a study conducted by Badia *et al*.[@ref26] with no aseptic loosening and one revision out of 24 cases at 59 months. Mixed results were observed by Braun with a revision rate of 10% and Cooney 19% respectively.

Aseptic loosening of the implants has been a problem with the use of a cemented prosthesis. However, with the use of uncemented cups, lack of osteointegration because of poor quality bone or fracture of osteointgration after intense or repetitive trauma has also been reported in the past.[@ref15] In a clinical study by Hansen *et al*.[@ref27] it was seen that trapeziometacarpal implants can be evaluated by roentgen streophotogrammetric analysis. Further to this Hansen *et al*.[@ref28] in an experimental study suggested that threading of trapezium before insertion of Elektra uncemented screw cup weakens the primary fixation strength of the implant.

In a randomized clinical roentgen stereophotogrammetric analysis study with 2 year followup Hansen and Stilling[@ref29] showed same results with cemented DLC all polyethylene cup and uncemented hydroxyapatitecoated chromium cobalt Elektra screw cup inserted without threading of the trapezium. The use of correct insertion technique for the trapezial cup, assessment of quality of trapezium for suitability for this procedure and correct selection of patients on the basis of the profession and lifestyle may decrease the incidence of this complication.

In conclusion, the results of Elektra uncemented prosthesis for the treatment of the thumb trapeziometacarpal joint osteoarthritis are consistent with significant improvement in pain and disability resulting in significant improvement in quality of life. Long term outcomes certainly need further evaluation so that survivorship of the implant can be better predicted.
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